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1. INTRODUCTION 
 
A great part of a person’s is determined by their daily activities. When people 
conduct a repetitive activity over time the body will adjust to these activities. As bone is 
a living, adaptive tissue, it will respond to repeated movements by developing more 
strongly where needed (Martin et al. 2013, 165). A common indicator of mechanical stress 
on bone are entheses, also called enthesopathies. These entheses are more prominently 
developed when a movement is frequently exercised (Palmer et al. 2016, 78). Entheses 
are caused by repetitive mechanical stresses, but are also influenced by many other 
factors such as age, sex and health (Mariotti et al. 2004, 146).  It is not always easy to 
determine daily activities archaeologically, particularly when only skeletal remains are left 
behind. To order to fully understand the daily activities causing these entheses, a 
thorough analysis of the material culture related to such activities is necessary. However, 
a significant part of past people’s material culture, such as wood and fibres, do not 
preserve well. While an examination of such material is fundamental in developing an 
understanding of the full spectrum of activities that have taken place, these are 
unfortunately often lacking in Caribbean archaeological sites. These are usually only 
preserved in special circumstances such as waterlogged surroundings. Of these, there are 
only few examples in the Caribbean, the most notable being a wooden paddle that was 
found in Trinidad (Boomert 2016), and wooden artefacts that were recovered from El 
Manantial de la Aletta in the southern Dominican Republic (Conrad et al. 2001) and from 
the site of Los Buchillones in Cuba (Jardines Macías et al. 2013).   
This research attempts to gain insight into the daily activities of ancient 
Amerindian peoples of the Caribbean by studying the entheses in two pre-colonial human 
skeletal assemblages. These remains were excavated at the sites of El Flaco and El 
Atajadizo, both located in the Dominican Republic. This study particularly focusses on the 
differences between a land-based (El Flaco) and a sea-focussed (El Atajadizo) community. 
In order to relate the data with actual daily activities that have taken place, this research 
heavily relies on three ethnographic case studies from Amazonia in which the use of 
perishable material culture in specific tasks demands particular muscular movements.  
The repetition of such movements would then lead to specific entheseal developments 
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which are archaeologically traceable. By studying peoples who have been living in grossly 
the same way as the indigenous inhabitants of the Caribbean before the arrival of the 
Europeans, it is expected that a conceptual framework can be created to better 
understand the activities leading to the potential entheses on the pre-colonial human 
skeletal remains.  
The three Amazonian case studies, involving the Yanoama, Yekuana and Warao, 
have been chosen because they represent close analogues of daily activities on a land- 
and sea-focussed ways of life. The Yanoama source their food primarily from horticulture. 
The men are the main cultivators, but it is the women who carry the heavy hauls of 
harvested crops and firewood on their back. The Warao on the other hand spend little 
time on horticulture, and focus instead on fishing and the gathering of food. As they live 
in the deltaic swampland of north-eastern Venezuela, using the canoe as method of 
transportation is a necessity for survival. Although the Warao are more riverine than sea-
based, their daily activities resemble that of a sea-focussed population. Finally, the 
Yekuana also utilise canoes, but do not rely on them as heavily as the Warao, as they 
conduct in trade over land and water. They are, of the studied communities, the only ones 
that rely greatly on bitter manioc as a staple crop, which requires laborious preparation 
before it can be safely eaten. 
 
1.1 OBJECTIVE 
 
The objective of this research is to serve as a pilot study to examine whether it is possible 
to gain insight on the daily activities of Pre-Columbian Amerindian peoples by analysing 
entheses on human skeletal remains from archaeological contexts in the Dominican 
Republic. Ethnographic examples from Amazonia are used as a conceptual framework to 
explain the development of entheses due to the use of particular perishable material 
culture in tasks that demands specific muscular movements.  The ultimate goal is to 
develop an entheseal model to which potential patterns of repetitive motions can be 
related to specific tasks and the use of particular perishable tools and as such can aid in 
the archaeological interpretation.  
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1.2 RESEARCH QUESTIONS 
 
The main research question is:  
What are the differences in daily activities between land-orientated and sea-focussed 
Amerindian communities in the Pre-Colonial Caribbean, based on a study of entheseal 
development on human skeletal remains from archaeological context and an 
ethnographic study of perishable material culture related to specific tasks?  
 
This question this research is divided into three sets of sub-questions:  
1) The first set of sub-questions focusses on the ethnographic case studies: how 
do the the Yanoama, Yekuana and Warao live and what are the main 
differences between them in terms of lifeways?  
2) The second set of sub-questions focusses on the perishable material culture 
used in specific daily activities: what are the objects that are distinctive for 
land-orientated and sea-focussed communities, how do these influence the 
repetitive daily activities and what influence could that have on the 
development of entheses?  
3) The third set of sub-questions deals with the archaeological skeletal materials 
from the Dominican Republic: what is the level of development of the 
entheses that are present on the human bones and how do these eventually 
relate to the daily activities as retrieved from the ethnographic case studies? 
 
1.3 OUTLINE  
 
Chapter two will provide the theory, methods and approach used in this research. The 
third chapter gives an overview on what entheses are, what the commonly used terms for 
the description of movement are, which muscles are used and what function these have. 
The fourth chapter describes the liveways of the Amazonian Yanoama, Yekuana and 
Warao and provides a summary of their most important daily tasks. Chapter five looks 
specifically at their perishable material culture and the related muscular movements 
involved in these daily activities. Chapter six provides the results of the entheseal analysis 
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on the human skeletal materials from the sites of El Flaco and Atajadizo in the Dominican 
Republic. The final chapter discusses the results and provides a conclusion with future 
directions. 
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2. THEORY, METHODS AND 
APPROACH 
 
This chapter discusses the theory, methods and approach of this research.  The theory 
used for this research is that of body politics. The methods look into the mechanical stress 
visible on archaeological human skeletal remains and producing entheses. Ethnographic 
case studies on the use of perishable materials in daily activities are used as a proxy to 
provide a conceptual framework for human behaviour in the past. The approach will 
cumulate in the creation of a model for entheseal developments in which the 
ethnographic data on repetitive daily activities is combined with the use of the muscles 
that are related to these tasks.      
 
2.1 BODY POLITICS AND THE MUSCOSKELETAL SYSTEM 
 
The theory behind this research is that of the Body Politics as described in Martin et al. 
(2013). Martin et al. (2013) state that people are part of a social structure that requires 
them to actively fulfil their duty within a society, usually in the form of a job or a daily 
task. These are usually already decided by birth, either on grounds of one’s social status 
or, in a more egalitarian society like those of the populations studied in this research, by 
gender. The result of repetitive daily tasks can be seen in skeletal remains by looking for 
signs of frequent use of the musculoskeletal system and by examining signs of force and 
trauma (Martin et al. 2013, 162). This research only looks at the first, i.e. the 
musculoskeletal system. To do this there are three commonly used methods. The first 
searches for overburdened joints in the postcranial skeleton, commonly showing as 
osteoarthritis and Degenerative Joint Disease. The second method looks at the robustness 
of the bones by measuring the size and shape of long bones. The last method looks at 
entheses, which are the attachment sites of ligaments, tendons and muscles on bones 
(Martin et al. 2013, 162-163). This research only uses the latter method.  
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The idea behind entheses is that habitual activities put stress on ligaments and 
tendons, which in turn puts stress on the bone at the attachment site. Because of this the 
cortex of the bone becomes agitated and reacts by forming new bone. The amount of 
new bone can be measured and scored to get an idea of the quantity in which the 
correlating muscle was used (Martin et al. 2013, 165). For the entheseal analysis the 
scoring method proposed by Mariotti and colleagues (2007) is used. Their method of 
scoring entheses proposed in 2007 exists of three different scoring degrees, used to 
express the degree of development in entheses (Mariotti et al. 2007, 293).  
2.2 ETHNOGRAPHY AS A CONCEPTUAL FRAMEWORK 
 
The Yanoama, Yekuana and Warao were studied for their use of perishable material 
culture in daily activities. Information on these three Amazonian communities comes from 
ethnographic sources, mainly from detailed reports by ethnographers Napoleon 
Alphonseau Chagnon (1977), Johannes Wilbert (1972) and Nelly Arvelo-Jimenez (1971). 
Although all communities have been in contact with peoples from both the west and more 
western cultures, their own traditional way of living was still largely intact when the 
ethnographic research took place (Wilbert 1972, vii). One could argue that it may be far-
fetched to draw a parallel between more contemporary Amazonian communities and 
ancient Amerindian cultures of the insular Caribbean. However, it is important to keep in 
mind that a critical attitude is necessary here, but by no means must the role of 
ethnography be refused in the archaeological method (Neustrupný 1993, 162). This 
critical attitude is explained by Clarke in Models in Archaeology (1972). First, every model 
will always fit with another model at one point or another under the right circumstances. 
It is therefore imperative to keep in mind that a good fit in only one particular area does 
not make for a good justification. Secondly, both history and ethnography provide models 
that can be applied in archaeology, but the actual testing and justification of these models 
can only be done by archaeology itself in an archaeological context. Lastly, these models 
only work when taking in mind that the recorded history and ethnography is only a tiny 
sample of all human behaviour (Clarke 1972, 40-41). From this, it can be concluded that 
ethnography is an albeit powerful tool for generating hypotheses in archaeology, but it is 
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supplementary and must be tested with the archaeological record for it to work (Clarke 
1972, 43). 
 
2.3 APPROACH 
 
The linking of the ethnographically reconstructed material culture to the use of muscles 
has been done in the following way: first, all the muscles that have been studied by 
Mariotti and co-researchers on entheses have been looked at specifically in terms of the 
movements that they make, as there is only a limited range of movements that a specific 
muscle can make.  
Secondly, from the idea that objects can only be used in a certain way, this research has 
tried to re-envision these movements and then linked the movement to the specific 
muscles responsible for this movement.  
As literature on this subject is near-absent, it will largely be hypothesised with the help 
from the 40th edition of Gray’s anatomy, the 2nd edition of the Atlas of Human Anatomy 
by F. Nettler and the Visible Body application, which is a medial application designed to 
visualize the movement of muscles. 
These hypothesised muscles will be linked to the entheses researched by Mariotti and co-
researchers (2007) and with these entheses a model will be created to be tested on 
archaeological human skeletal remains.  
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3. ENTHESES AND MUSCLES 
This chapter gives a brief overview of what entheses exactly are and how they are 
developed. It also gives information on the specific terms used when describing 
movements. Lastly, it discusses the muscles that are used in the entheses scoring method 
made by Mariotti and colleagues and the movements that these muscles make. 
 
3.1 ENTHESES 
 
Entheses are the sites where muscles, ligaments and tendons attach to bones. Because 
the sites connect bone with other tissue there is always an irregularity noticeable on the 
bone, sometimes present as an elevation or a depression. 
As mentioned above, frequent activities put stress on ligaments, tendons and muscles. 
This, in its turn, resonates to the cortex of the bone in the form of agitation, upon which 
the bone reacts by making more bone (Martin et al. 2013, 165). The amount of stress is 
depending on several different factors, which are interconnected, but not yet fully 
understood: the frequency, magnitude and type of stress, age, sex and several other 
factors (Mariotti et al. 2004, 146). In general, entheses in males are more pronounced 
than those in females because men are naturally prone to greater muscle hypertrophy 
than women, for they often engage in tougher manual labour. Based on chapters to come, 
this last statement might not apply to the societies that have been studied here. 
To study the intensity of the markings left on the bone, Mariotti and colleagues 
have developed first a five-stage scoring method, and later a three-stage scoring method, 
because the first had too high an intraobserver-error (Mariotti et al. 2007, 293). A score 
1 corresponds with low to medium development (and as of such is subdivided into 1a -
extremely low, 1b -low and 1c -medium development), score 2 is akin to high 
development and a 3 is used for exceptional entheseal development (Mariotti et al. 2007, 
297).  
Per entheses they have given a description of the type of development that can be seen 
per score, as a well as a photographic guide which gives visual assistance to the 
descriptions. 
 
14 
 
 
3.2 TERMS OF MOVEMENT 
 
In this paragraph, the commonly used terms for the description of muscles movements 
will be described. 
 
Flexion and Extension: 
These are movements in the sagittal plane of the body, meaning movements that go 
alongside the body. It is an increase and decrease of the angle between body parts: 
- Flexion is the decrease of the angle, for example: flexing arm muscles will bring the ulna 
and the humerus closer together. 
- Extension is the increase in angle, for example: when the knee extends, the ankle will 
move further away from the buttocks. 
 
Abduction and Adduction: 
Abduction and adductions are terms used to describe movements that move to and 
away from the median of the body. 
- Abduction is movement away from the sagittal plane. 
-Adduction is movement towards the sagittal plane. 
For fingers and toes it is not the midline of the body, but the midline of the hand 
respectively foot that is taken as the point of reference. 
 
Medial and Lateral Rotation: 
This is the rotation of a limb around its own axis.  
- Medial rotation is rotation towards the sagittal plane. 
- Lateral rotation is rotation away from the sagittal plane. 
 
Elevation and Depression: 
These are movements in the superior and inferior directions. 
- Elevation is movement upwards. 
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- Depression is movement downwards. 
 
Supination and Pronation: 
Supination and pronation are terms that describe rotation from a lying position. 
- Supination: turning into a supine position, for example: when a hand lies flat on a table 
and it is turned with its palm up, into a supine position. 
- Pronation is the opposite movement, into a prone position, for example: when a body 
rolls from its back unto its stomach. 
 
Dorsiflexion and plantarflexion: 
These are movements of the ankle which happen when walking. 
- Dorsiflexion: this is moving the end of the food into a more superior position. 
- Plantarflexion: this movement extends the ankle to the foot points into a more inferior 
direction. 
 
Agonist and Antagonist: 
These are not terms to describe movement but are used to name which muscle is initiating 
the movement, and which muscle opposes it. 
- Agonist: this is muscle that initiates and causes the movement. 
- Antagonist is the muscle that opposes the movement, slows it down and then returns 
the limb to its original position. 
There is almost always a pair of agonist and antagonist muscles, for example the biceps 
and triceps. One notable exception to this is the deltoid muscle, which works alone. 
3.3 MUSCLES 
 
In this paragraph, a list will be given of the muscles that have been looked at by Mariotti 
and co-researchers in their study of entheses. The list describes the function per ligament 
or muscle. 
 
 
Scapula: 
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- M. Triceps bacchii:  - extensor muscle of the elbow joint. 
   - antagonist of the biceps and brachialis. 
   - retroversion and adduction of the arm. 
 
Clavicle: 
- Costoclavicular lig.: - stabilizes sternoclavicular joint.  
   - limits excessive movement of the medial end of the clavicle. 
- Conoid lig.: - limits anterior movement of the scapula with respect to the 
clavicle. 
- Trapezoid lig.: - limits posterior movement of the scapula with respect to the 
clavicle. 
- M. Pectoralis mayor: - chest muscle. 
   - flexion of the humerus (lifting objects). 
   - adduction of the humerus. 
   - medial rotation of the humerus. 
- M. Deltoideus: - the anterior part flexes and medially rotates the humerus. 
   - the lateral part abducts the humerus. 
   - the posterior part extends and laterally rotates the humerus. 
 
Humerus: 
- M. Pectoralis mayor: -  see under clavicle. 
- M. Latissimus dorsii:  - adduction of the humerus (pulling objects towards one, 
overhead). 
   - extension of the humerus (a rowing movement). 
   -  medial rotation of the humerus. 
- M. Deltoideus: - see under clavicle. 
- M. Brachioradialis:  - flexing of the elbow. 
- stabilization of the elbow during rapid flexion and extension 
(hammering) 
 
Radius: 
- M. Biceps brachii: - supination of the forearm when the arm is partially flexed. 
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   - flexing of the forearm, especially when the forearm is supinated. 
   - assistance in forward flexion of the shoulder joint. 
   - abduction of the humerus. 
   - horizontal adduction od the humerus. 
   - stabilization of the shoulder joint 
- M. Pronator teres: - pronation of the forearm. 
   - assists flexing the elbow. 
 
Ulna: 
- M. Triceps brachii: - see under Scapula. 
- M. Brachialis:  - flexing of the arm at the elbow joint. 
- M. Supinator:  - supination of the hand together with the Biceps Brachii. 
 
Femur: 
- M. Gluteus maximus: - extension of the femur at the hip. 
   - lateral rotation of the femur. 
   - abduction of the femur. 
   - stabilization of the knee when in upright position. 
- M. Iliopsoas:  - strongest flexor of the tight. 
   - flexion of the pelvis. 
- M. Vastus medialis: - extension of the knee. 
   - stabilization of the patella. 
 
Patella: 
- Quadriceps tendon: - extension of the leg. 
 
Tibia: 
- Quadriceps tendon: - see under Patella. 
- M. Soleus:  - planar flexor of the ankle. 
   - pushing off the ground when walking. 
   - maintaining of posture. 
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Calcaneus: 
- Achilles tendon: - connecting the soleus muscle to the calcaneus. 
 
This chapter has given an explanation on what entheses are, explained about the terms 
most commonly used in the description of muscle movements and has gone over all the 
muscles that have been studied by Mariotti and colleagues and their functions. 
The following chapter look at the social aspects of the lives of the Yanoama, Yekuana and 
Warao, giving an overview of their habitat, food culture and social constructs.  
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4. YANOAMA, YEKUANA AND 
WARAO  
 
4.1 YANOAMA 
 
The Yanoama (or Yąnomamö, Yanomami, or Yanomama), have been described by 
Napoleon Chagnon as ‘The Fierce People’. They have come by this name due to their 
inclination towards violence and their still active conduction of warfare among each 
other. One of their myths states that the Moon once spilled blood on this part of the 
cosmos and that this caused men to be fierce and violent (Chagnon 1977, 1).  
The Yanoama are characterised by their distinct geographical setting and their culture of 
cultivating plantains instead of bitter manioc as well as their unique language. Their 
territory (as shown below in Figure 1), extends over circa 77.700 square kilometres in 
which approximately 15.000 Yanoama live (Smole 1976, 3). There is no knowing how 
FIGURE 1: YANOAMA TERRITORY (SMOLE 1976, 46) 
 
FIGURE 2: GENERAL SHABANO TYPE (SMOLE 1976, 
60)FIGURE 3: YANOAMA TERRITORY (SMOLE 1976, 
46) 
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correct these numbers are because a distinct part of the Yanoama villages are so remote 
and their territory is so far stretched that it is possible that even today there might be 
undiscovered villages still.  
 
4.1.1 HABITAT AND VILLAGES 
 
Habitat 
The large territory of the Yanoama is situated in both Venezuela and Brazil. There are two 
main types of inhabited zones; riverine lowlands and tropical highlands (Smole 1976, 32). 
These share some main generalities. One of these is the natural vegetation, which is 
tropical rainforest, or selva. The large trees (reaching op to 60 meters) block out a 
considerable part of the sunlight (Smole 1976, 36). This darkness does not stand in the 
way of a large diversity of plant and animal species, who grow and live in the higher parts 
of the forest where sunlight is more abundant. The Savanna is also a common terrain to 
find Yanoama villages, although they are always in the vicinity of the forest, which is 
important for raw materials and game (Smole 1976, 59). 
Another general characteristic is a preference for flat terrain. This is necessary for the 
extensive gardens in which horticulture is practiced. These terrains are most often 
situated around an altitude of 150 meters (Chagnon 1977, 18). 
The last important aspect to note is the proximity of water to their settlements. Although 
important, the Yanoama are not overly fond of water. Rivers are considered obstacles and 
when encountered, bridges are built to overcome these. It is very uncommon for 
Yanoama people to travel over water by means of canoes (Chagnon 1977, 20). Thus, 
places near large steams are avoided.  
 
Villages 
Permanent villages, or shabonos, consist in general of one very large, round house (see 
Figure 2) containing a whole community. Each section of the house is built by an individual 
family. When the individual sections are finished, they are connected with more leaves 
weaved into a thatch, leaving a large open circle in the middle for ventilation and light. 
Generally, both the front and the sides of the individual houses (called nanos) are open. 
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Despite its openness, not anyone can enter a nano at any given time, there is a great 
respect for people’s own personal space (Smole 1976, 65). The overall size of the shabano 
depends on the number of individuals living in the village, but the most common diameter 
lies around 30 meters (Smole 1976, 61), with the number of inhabitants most often 
around 65 to 85 people.  
Although the building of a house is a lengthy and labour-intensive process, houses 
generally do not last longer than two years. Insect infestations and leaking roofs cause 
shabonos to be abandoned or burned down and rebuild on regular basis (Chagnon 1977, 
26). New shabonos are almost always rebuild near the old ones, so that it remains in the 
vicinity of existing gardens (Smole 1976, 58). 
Most villages are rather isolated, with a day of brisk walking between them and the 
nearest other village, although the commute can often take even longer, when elderly 
and children travel along (Chagnon 1977, 19). When there is a lot of rainfall villages 
become almost completely isolated when the usually small steams become rivers 
(Chagnon 1977, 20). Despite the distances, strong bonds are still formed between 
different villages. Most of these bonds start with marriage, then become stronger when 
children are born. Marriage between different families within the same village also 
happens, which also strengthens bonds between kinsmen (Smole 1976, 94).   
Not all bonds between villages are of a peaceful nature, as the Yanoama still conduct 
active warfare, raiding other villages with the intention to kill as many people as possible 
FIGURE 2: GENERAL SHABANO TYPE (SMOLE 1976, 60). 
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without being discovered (Chagnon 1977, 121). Reason to start a war with another village 
often comes from the revenge executed after previous abduction raids to make up for 
shortage of marriageable women. More often still the reason is suspected sorcery or 
revenge on an old murder (Chagnon 1977, 122). 
4.1.2 FOOD CULTURE 
 
Horticulture 
Horticulture is one of the most important means of obtaining food for the Yanoama. 
Unlike most other Amerindian groups, tending to the garden is a man’s work. It is them 
who search for a favourable site, then clear the forest by both chopping down trees and 
burning the weeds. Women do accompany their husbands, mainly to collect firewood, 
but also to help their men with the seeding and planting. It is also a way of ensuring their 
safety from raids and to make sure that the women are not cheating (Chagnon 1977, 90).  
In general, activities conducted in the garden will contain the search for any pests 
that might harm the garden, as well as looking for new suitable places to plant new crops. 
When ripe, fruits are collected and tubers are uprooted. This planting and harvesting does 
not follow seasonal cycles, but is done whenever food is needed, because of this planting 
and harvesting is a continuous process. The greater part of the collecting and carrying is 
done by the women and younger children (Smole 1976, 139-141). 
The most important plants cultivated by the Yanoama are plantains and bananas, 
which is unique for Amerindian peoples (Smole 1976, 119).  
Other, more traditional food, is sweet manioc. This is not the bitter, poisonous manioc 
that is also often cultivated among the Amerindians, but the non-poisonous variety that 
requires less effort in preparation. Yams and sweet potatoes are also cultivated, but are 
of lesser importance (Smole 1976, 119). Yanoama people also plant several different 
varieties of palm trees. Among the non-edible plants are cotton, tobacco and plants used 
in shamanistic rituals. Tobacco is especially important to the Yanoama and growing it 
requires extra care and knowledge (Wilbert 1972, 37). 
 
Collecting 
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Although most of the food does come from the gardens, collecting complements 
horticulture and becomes the most important food source in meagre times. The collected 
items are not only edibles, but also raw materials such as fibres (Smole 1976, 158). 
Firewood is amongst the main resources collected, as women set out to collect is as often 
as twice a day.  
The women are responsible for most of the foraging done, often accompanied by small 
children.  
Various parts of palm trees are among the foods that is most often collected. From 
the palm trees hearts, sprouts and fruits are eaten. The trees are also used as a growing 
space for larvae, which are then collected and eaten (Smole 1976, 161). Aside from palm 
trees, fruits such as pineapple, guavas and several species local fruits are collected. Insects 
are an important source of protein, although this differs heavily between different 
Yanoama groups.  
 
Hunting and Fishing 
Hunting is an activity of great prestige and honour, but ultimately amounts to very little 
of the total food intake of the Yanoama. Men are always alert for game when entering 
the forest or tending to the garden (Smole 1976, 176). More often men set out in hunting 
parties to actively search for game. Prior to these hunting trips there are extensive magical 
rituals to ensure the success of the hunt.  
Young boys start learning to use bows and tracking skills at a very young age and 
accompany older kinsmen when they have enough proficiency (Wilbert 1972, 42).  
Once old enough a man will start hunting for his family and the family of his wife. Meat 
has such a high value that men would rather not eat meat themselves than see his children 
go hungry for it (Chagnon 1977, 92). Wild boar and monkey are hunted most and the 
amount of game in an inhabited area quickly dwindles. Because of this hunting parties 
need ever longer trips further from the shabono, this is a task that can take up to five days 
(Smole 972, 176). 
 
Fishing is a task that is most often done by women. It is not done with elaborate 
equipment. Often, the women are able to trap the fish in small ponds (Smole 1976, 186), 
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the fish are then either scooped out of the water by hand or with a basket. Sometimes 
drugs are used to stupefy the fish to make the collecting easier (Wilbert 1972, 43). 
 
4.1.3 SOCIAL LIFE 
 
Birth and Early Life 
When a woman is pregnant, she as well as the father of the baby will abstain from eating 
different types of food, such as bird, fish and game. Women are also not allowed to 
participate in funerary rituals, as to keep both the unborn child and the rest of the 
community from the harm of evil spirits (Wilbert 1972, 50).  
The babies, both boys and girls, then stay close to their mother for the first few years of 
their lives. After this period, boys become independent from their mothers, while girls will 
always remain close to them, learning from them and helping them with their duties 
(Smole 1976, 73). Whereas boy are allowed to play and are encouraged to display a fierce 
and violent nature, girls are expected to help the other women with their shores and are 
constantly at work by the age of 10 (Chagnon 1977, 85). 
 
Adult Life 
For girls, adult life begins with their first menstruation. They spend this time in solitude, 
not allowed to eat and drink during the first day, and only allowed to eat bananas and 
drink water from a calabash in the days after. Speaking is strictly prohibited. She is only 
allowed to leave her quarters at night and all men are forbidden to look at her.  At the 
end of this period of abstinence, there are several elaborate rituals which include the 
washing and adorning of the young woman, after which she is allowed to speak again. The 
woman is now allowed to marry (Wilbert 1972, 52-53). 
A boy’s initiation to adulthood is less rigorous. When the father deems his son old enough 
he orders him to lie in his hammock for three to four days, while not being allowed to eat 
or speak. When this period is over, the boy is given a bow and arrows and is now supposed 
to be self-sufficient (Wilbert 1972, 54). He fully enters the adult world when people no 
longer mention his birthname, an object on which lies a great taboo in Yanoama culture. 
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Women do the most tedious and heavy jobs in Yanoama society. This includes the 
collection of heavy loads of firewood and fetching water. Firewood often needs to be 
collected twice a day and the longer the shabono is in use, the further the women need 
to venture out to collect suitable wood (Chagnon 1977, 82). Men have the obligations of 
tending to the garden, hunting and conducting warfare should the village be on bad 
standings with another village. 
Cooking is done by both men and women, although women do the greater part. 
Cooking is not very elaborate; since the poisonous bitter manioc is not consumed, there 
is no need for extensive preparations and the main methods of preparing food are placing 
food near the embers. The most elaborate of food preparations is boiling, which is most 
often used for meat, palm fruits and plantains. Meat is prepared without skinning the 
animal and it is only cut when it cannot fit in the boiling pot whole (Smole 1976, 196). 
Boiling, seen as the most important method of cooking, is a male responsibility. This 
comes from when the pots were made from clay and thus very fragile and valuable. As of 
such women were not trusted with them (Smole 1976, 197). 
In marriage, women are often used to create favourable bonds between different 
villages. After marriage, they are expected to work for their husband and family-in-law. 
Hence, baby boys are favoured over baby girls (Smole 1976, 73).  Due to the violent nature 
of the Yanoama it is not uncommon for women to be beaten by their husbands. Beatings 
are given when a woman disobeys her husband or displeases him with one of her actions, 
but it can also come without reason. Women are thus dependent on protection from their 
family members and are often reluctant to marry a man from another village (Chagnon 
1977, 83). 
 
Old Age and Death 
Old people are generally respected by the community and are provided for by their 
children (Wilbert 1972, 59). 
When they die, it triggers the onset of many rituals, so that the deceased may enter the 
afterlife. The body is wrapped in a hammock and placed in the forest to decompose. After 
decomposition, the bones are cremated (Wilbert 1972, 60). What remains of the 
cremated bones is pulverised and distributed amongst the deceased’s kinsmen. A portion 
of the ashes is mixed with plantain mush and consumed, this ritual will be repeated in the 
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months and sometimes even years to come (Smole 1976, 26). After death, it is forbidden 
to mention the name of the person who died. It is for this reason that Yanoama give their 
children the name of an animal or plant, in combination with a tiny part of said plant or 
animal. For example: someone could be called ‘toenail of some rodent’. After death, the 
specific combination of the two words is no longer allowed to be used, but both the word 
‘toenail’ and the name of that specific rodent can be used separately, in which case there 
is no loss of language (Chagnon 1977, 10). 
When it is an adult person that has died, all of his worldly possessions are burned as well, 
and in exceptional cases, his house is burned down as well, leaving a hole in the shabono 
(Smole 1976, 214).  
 
4.1.4 ACTIVITY SUMMARY 
 
The activities of Yanoama men are mainly related to horticulture. This includes various 
tasks such as cutting wood to prepare the garden, which although currently done with 
machetes and iron axes was previously done with wooden hatchets and stone axes, 
requiring a lot more muscle-power, the planting of different crops with a digging stick and 
the harvesting of these. Hunting is moderately important activity-wise, but is seen with 
great prestige in the Yanoama community. 
Women’s activities are related to carrying and collecting foodstuff and firewood. For this 
they make use of axes and baskets. 
Both men and women walk considerable distances on foot, either to hunt, collect or to 
visit other villages. 
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4.2 YEKUANA 
 
The Yekuana are known as ‘River People’. They inhabit the riverine lands of Venezuela 
where they use their canoes to travel long distances. Unlike the Warao however, fishing 
is for the Yekuana only of secondary importance. Their food economy is mainly reliant on 
the cultivation of bitter manioc and hunting. A Yanoama myth states that there was once 
a sipina, a sacred monkey, who was carrying a huge basket, the monkey was lured down 
with kind words and then shot by the Yanoama. The monkey’s basket was full of other 
baskets and manioc squeezers. The Yekuana then came and took the manioc squeezers 
and many baskets, while the Yanoama only took what was left (Prinz 1999, 86).  
It is because of the rivers that the Yekuana only came into contact with European 
conquistadors relatively late, for their habitat (see Figure 3) is difficult to enter without 
ample navigational and canoe skills. There are currently estimated 1600 to 2000 Yekuana 
in 30 villages, who are all connected by a shared language (Wilbert 1972, 117). 
4.2.1 HABITAT AND VILLAGES 
 
Habitat 
FIGURE 3: YEKUANA TERRITORY 
(HTTP://YEKUANA.CHEZ.COM/OURWORLD/MAP/VENEZMAP2.JPG). 
 
FIGURE 4: RECENT YEKUANA ATTA (DELGADO 1999, 77).FIGURE 5: YEKUANA TERRITORY 
(HTTP://YEKUANA.CHEZ.COM/OURWORLD/MAP/VENEZMAP2.JPG). 
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The habitat of the Yekuana people is situated largely in Venezuela (Arvelo-Jimenez 1971, 
14). All Yekuana villages are situated at an altitude between 200 to 1000m, where the 
mean temperature lies around 27oC, and the annual rainfall is 1200mm, with the heaviest 
rainfall between the months of June to November (Lyrisse and Wilbert 1966, 73). 
Their habitat is generally covered by gallery forests with patches of savanna and is cut by 
numerous rivers that all lead to the Orinoco river. 
 
Villages 
Most of the Yekuana villages are situated within the forest, with the exception of a few 
that are on the border of a savanna patch. All are situated near a larger river and villages 
that are situated on the same river are often in closer contact with each other than those 
that are not (Arvelo-Jimenez 1971, 13-14). 
Villages consists of several families who live together in one large, round 
communal house, called an atta or ëttë, in which every family has their own compartment 
near the outside wall (Delgado 1999, 77). See Figure 4 for a recent traditional house. There 
is one large entrance that leads to the central area and there are several smaller entrances 
that lead to the individual family compartments (Wilbert 1972, 136). 
This separation between the central space and the family compartments is not 
coincidental for the Yekuana communal house is a visualization of their macrocosmos: the 
roof represents the vault of the heaven, the centre pole that supports the roof is the link, 
the axis mundi, between the heavens and earth, similar to Taíno cosmology by Peter 
FIGURE 4: RECENT YEKUANA ATTA (DELGADO 1999, 77). 
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Siegel (2010). The shaman sits near this centre pole, which is also the place where the 
Sacred Monkey descended to the earth with the first bitter manioc (Wilbert 1972, 138). 
This centre place is a place for men to dwell, women reside in the outer circles of the 
house and only enter the centre ring to serve food to the men or on special ritual 
occasions (Wilbert 1972, 137). 
Because the Yekuana are in equal parts a cultivating and hunting society, the 
strain they place on their surroundings is twofold and attas need to be abandoned and 
rebuilt on regular basis, for the area becomes depleted of game and fertile grounds within 
a few years (Guss 1982, 260). This abandonment also happens when the chief has died 
and when there are more people than the atta can hold. When this happens, a group will 
splinter and build a new village at an appropriate distance (Delgado 1999, 77). 
4.2.2 FOOD CULTURE 
 
Horticulture 
Horticulture is, along with hunting, the most important means of getting food in Yekuana 
society. The women are largely responsible for the tending to the gardens and the 
processing of the harvested crop. The men clear out the field, but it is the women who do 
the rest of the chores involved (Lyrisse and Wilbert 1966, 73).  
The most important staple crop is the poisonous bitter manioc. For it to be eaten safely it 
needs to be carefully processed with graters and presses. The graters are made by the 
young girls who are not yet strong enough to work on the field or process the manioc. 
They do this task, putting the hundreds of little lithic flakes in a grating board, while 
simultaneously watching their younger siblings because the older women are out on the 
field or collecting firewoods (Guss 1982, 261). When the women come home from the 
field, they set to the task of grating the bitter manioc to a pulp, which is then put in a 
press. The press will be hung from a beam and with the help from a weight that hangs 
underneath the press, the poisonous juice is slowly squeezed from the pulp (Wilbert 1972, 
141). When all the liquid is finally removed some of the starch will be made into casaba, 
the large tortillas, or into soup. The liquid is often boiled to remove the poison and made 
into a beverage (Delgado 1999, 75).  
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Other cultivated plants are plantain, sweet potatoes, maize, sugar canes, pineapples, 
peppers, medicinal and magic plants, as well as arrowgrass and calabashes, but all of these 
are less important than the bitter manioc (Wilbert 1972, 141). 
 
Collecting 
Collecting is of very little importance in Yekuana society. Both men and women collect 
food if they happen to come across it. Favourites are earthworms, a type of ant, larvae of 
palm beetles, turtle eggs and frogs along with several fruits which grow only seasonally 
(Wilbert 1972, 147). 
 
Hunting and Fishing 
Hunting is also of great importance to the Yekuana. It is, again, almost solely done by men. 
Smaller pray, such as birds, are hunted all the time and are killed with bamboo blowguns 
that measure approximately 3 meters (Delgado 1999, 76). The other main weapon are the 
bow and arrow. The bows are between 1.40m ad 1.80m long and the arrows are almost 
as big (Wilber 1972, 129). The hunt is almost always aided by dogs. 
On special occasions the whole village will set out on a prolonged hunting trip that can 
last for weeks or even months. Everyone leaves the communal house to go to hunting 
ground at least two days away from the village. The Yekuana only return to their 
permanent house again when the area is completely depleted of game (Wilbert 1972, 
146). 
Fishing is only of secondary importance despite the closeness of the villages to 
riverine sources. Unlike many other tasks, men, women and children alike participate in 
the act of fishing (Arvelo-Jimenez 1971, 29). Fishing is not done often because the 
Yekuana believe that no river may be fished in more than once a year. When they do fish, 
it is either with bow and arrow to kill the bigger fish, and with the help of poison to stun 
the smaller fish, which are then scooped out of the water with the help of baskets and 
bare hands (Wilbert 1972, 147). 
4.2.3 SOCIAL LIFE 
 
Birth and Early Life 
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During and even after the birth both the father and the mother abstain from certain types 
of food, for some of the negative characteristics of the eaten animal might be transferred 
onto the baby (Wilbert 1972, 152).  
Babies are first looked after by their mothers and sisters, then later by all the other 
women in the village as well. When the children become old enough, they start learning 
their daily tasks from either their father or mother. In Yekuana culture, there is a very 
strict divide between the tasks that are done by men, and those that are done by women. 
Even if both sexes share the same activities, for example basketry, it is always so that 
women make different baskets than men, so no task is ever done by both men and women 
alike (Guss 1982, 261). This differentiation between men and women is not only seen in 
their activities, but also in spatial distribution: the inner circle of the atta is almost 
exclusively reserved for the men. It is where they eat, spend their leisure time in the 
evening, and where young boys reside from the age of 9 until they are married (Arvelo-
Jimenez 1971, 97). 
 
Adult Life 
A boy’s transition to adulthood was traditionally marked by a ceremony which required 
the young man to put his hands in gloves filled with biting ants. This must be withstood 
without crying or screaming for the boy to enter adulthood (Wilbert 1972, 154). The girl’s 
initiation to adulthood was equally unpleasant as described by Guss. The girl, at the start 
of her first menstruation, is secluded from the rest of the village and not allowed to eat 
much. The next day the women play out the tasks of horticulture that the girl will be doing 
for the rest of her life, after which they ritually severe all bond that the girl might have 
with her former life by slashing the air around her. After several more rituals related to 
manioc, all the women in the village and the girl herself are whipped. The girl is then 
excluded for almost a year, during which she has very little contact with the rest of the 
community. She eats only what she can produce or fish for herself and spends her time 
spinning cotton. At the end of this year she gets dressed up and fed drunk. After this she 
is deemed marriageable (Arvelo-Jimenez 1971, 102). 
 
It is a man’s job to clear out the gardens and go on a daily hunt to provide for meat. They 
also produce the greater part of the basketry and are traditionally known to make the 
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pottery (Wilbert 1972, 129). Men also produce a large part of the household items such 
as paddles, stools, adornments and the board for the manioc grater (Arvelo-Jimenez 1971, 
45). 
The women tend to the other tasks in the garden, such as the planting, maintaining and 
harvesting of the crops. These crops are carried back to the village in special carrying 
baskets, which is one of the few basketry items that is made by women. They are also 
responsible for the processing of the crops after harvesting them. Cleaning and the 
collection of firewood is also done by the women (Arvelo-Jimenez 1971, 45). 
Cooking consists of roasting and boiling. Pepper is often added along with several 
more herbs, to spice the food up during the rainy season when cassava is almost the only 
food consumed. Salt is seen as a luxury item and use only scarcely and in tiny quantities. 
Fruits, larvae and turtle eggs are eaten raw (Wilbert 1972, 149).  
Men practice polygyny, but only when there are more women than men in the 
village. The Shaman, however, can take as many women as he wants and often has 
women in multiple villages (Arvelo-Jimenez 1971, 97). Parents often arrange the marriage 
of their offspring at an early age. When the girl is old enough, a period of courting starts 
in which the betrothed meet for dinner and chat afterwards (usually too much contact 
between a man and woman who are not family is frowned upon).  
 
Old Age and Death 
The Yekuana believe that with age comes responsibility, as of such, there are some myths 
and believes that are only passed on when someone is considered fully mature. Elder 
people are also considered to be immune to several spiritual dangers, which makes that 
they alone can weave the special baby slings and are allowed to eat special types of meat 
that the rest of the community cannot (Arvelo-Jimenez 1971, 47). 
The treatment someone gets when they have died depends on where they have 
died. Should someone die within the house, he or she is to be buried under the spot where 
this person’s hammock hung. But it is preferred that someone dies outside the atta, so 
they can be buried in a canoe some miles away from the village. If multiple deaths occur, 
or if the chief dies, these people are buried inside the atta, and the atta is then burned to 
the ground. Shamans are the only ones who occasionally receive a second burial (Wilbert 
1972, 160). 
 
33 
 
If someone dies of sickness, as opposed to an injury or old age, the body is cremated, 
along with all the tools this person has used in life. His close family, especially the ones 
who handled the body, have to live in exclusion for a whole year (Wilbert 1971, 161). 
 
4.2.4 ACTIVITY SUMMARY 
 
Both men and women travel by foot as well as by canoe. 
Yekuana men have the responsibility to hunt in this society. They set out to do this task 
every day, hunting with both bow and blowguns. Sometimes, the whole village sets out 
on extensive hunting trips, to a place where game is still in abundance. The men then 
completely deplete this new area of game before returning home again. They are also 
responsible for clearing out the gardens and making the canoes. 
Yekuana women are responsible for the planting, harvesting and processing of the 
Yekuana’s main staple crop, the bitter manioc. Aside from planting and harvesting, the 
grating of this tuber is one of the most laborious tasks the Yekuana women face daily.  
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4.3 WARAO 
 
Warao means ‘Boat People’ in the Warao language. Non-Warao people are called 
Hotarao, which means ‘People of the Dry Land’ (Heinen and Ruddle 1974, 116). Oral 
tradition tells that the first Warao Indian to make a boat was a youngster called Haburi, 
who made it to escape from a woman named Frog who posed to be his mother. He made 
the canoe to escape from with his real mother and her sister, later luring the woman 
named Frog into a hollow tree with honey. After he sealed the exits, the woman named 
Frog started wailing and wailing and turned into an actual frog (Wilbert 1970, 101-103). 
The Warao inhabit the riverine and swamp lands of the Orinoco Delta (see Figure 5), an 
area in which very little dry land is found. Due to this they are heavily reliant on their 
canoes for transportation.  
The approximate size of the Warao territory is 17.000 square kilometres, in which up to 
14.000 Warao life (Wilbert 1976, 67). Although the Warao have come into contact with 
other Indian peoples, such as the Arawak and Carib, the influence these have had on the 
Warao has been minimal, making the Warao relatively free from cultural assimilation 
(Wilbert 1976, 67). 
 
 
FIGURE 5: WARAO TERRITORY (). 
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4.3.1 HABITAT AND VILLAGES 
 
Habitat 
Most of the Warao territory lies in Venezuela, with some small outliers in Surinam and 
Guyana. The whole region consists of deltas, crossed by numerous little rivers and 
swamps (Wilbert and Lyrisse 1980, 14). Vegetation largely depends on the fastness of the 
water flow. Where the river flows fast medium-high trees, small palms and lianas flourish. 
On the banks with slower currents a wide variety of high palm trees thrive. In the more 
coastal areas mangroves can be found in abundance (Wilbert and Lyrisse 1980, 4). 
Although the humidity lies around 60-80% year-round, with heavy rainfall almost every 
day, there is a dry season that ranges from November to April. It is during this drier period 
that the Orinoco River reclines and the sea advances land inwards, making fresh water 
more scarce (Wilbert 1976, 68). 
Because of the difficultly accessible terrain the Warao have been able to live without 
considerable influence from either Arawak and Carib Indians and later European 
conquistadors, who laid their focus on metal-rich lands such as Peru (Wilbert and Lyrisse 
1980, 4).  
 
Villages 
Warao villages were traditionally located in the deltaic islands, their houses triangular 
buildings without walls. More recently they moved to riverbanks and the edges of the 
islands. Houses have become elevated to be safe from the tidal water and floods (Wilbert 
1976, 78).  
A village typically consists of several houses inhabiting an average of 50 people. One house 
frequently holds several nuclear families of one extended family. The nuclear families 
recline in hammock hung near each other (Wilbert and Lyrisse 1980, 99).  
Aside from houses for living there are special kitchen-houses, which are built on 
a lower level so that the tides will sweep them clean. These are used for both cooking and 
eating, although sometimes women use the fires in the living-houses to cook. There are 
storage buildings, which are also built on higher levels, too keep pests out along with the 
water. Another structure with a specific purpose is the shamanistic house, which does not 
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only hold sacred objects but also a large barrel with moriche starch that is only to be used 
during the annual moriche feast (Wilbert 1976, 79).  
A building that stands slightly apart from the main village is the menstruation house. This 
house is solely for women to reside in when they are on their period. It is forbidden for 
men to enter here (Wilbert and Lyrisse 1980, 100).  
For the Warao, the bond between the extended family is the strongest and 
contact with other villages and families is of little importance. Sometimes several 
extended families form a band, which is held together by a shaman-priest. That these 
bands are not too strong is shown in the ease with which they break apart at only the 
suspicious of sorcery or fear of the shaman (Wilbert 1976, 99). 
 
4.3.2 FOOD CULTURE 
 
Horticulture 
Horticulture has for long only been a supplementary to the collection of food and the 
fishing, and seems to have originated mainly from Creole influences despite the fact that 
the surrounding Arawak and Caribs have had horticulture for many years prior (Wilbert 
1976, 92). Yuruma, a palm starch, used to be the most important staple crop. Now ocumo 
(Xanthosoma) has replaced yuruma almost completely. Of lesser importance are manioc, 
both bitter and sweet, corn, potatoes, sugar cane and rice (Wilbert 1976, 92). 
The work related to horticulture is both done by men and women alike. Men clear the 
fields, which is done by slashing down the vegetation and then burning it. Both men and 
women plant seeds, using a digging stick and when the crops are fully grown, the women 
harvest them, occasionally assisted by the men (Wilbert 1976, 92). 
 
Collecting 
The collection of food used to play a bigger role in Warao food economy than horticulture. 
The amount and diversity of the foodstuff found in the swamps and rivers is tremendous. 
Favourite is the moriche palm, which does not only provide fruit, but also starch and pith. 
In the rotting trunk of the palm resides a large variety of bee, wasp and beetle larvae 
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which are an important source of nutrients (Wilbert 1976, 83). One palm yields enough 
starch to provide for one family for several days (Wilbert and Lyrisse 1980, 105). 
Among other collected foods are snails, turtle and iguana egg and honey. Crabs are a 
seasonal treat and are collected in great numbers by men when they are available 
(Wilbert 1976, 84). 
 
Hunting and Fishing 
Traditionally, birds and small rodents were hunted by the Warao. There is an ongoing 
taboo on the hunting of any larger animals, for they are ‘the people of the forest’. 
Although this taboo is disappearing due to acculturation, there are still several animals 
which will never be eaten by the Warao (Wilbert 1976, 83). Hunting is done by men with 
spears, harpoons and dogs. At rare occasions women will also set out to hunt, but they 
will not use any of the tools, and will solely rely on the dogs to hunt small game (Wilbert 
1976, 89-90). 
There are several taboos regarding the act of hunting itself. One is that a man is not 
allowed to carry his own hunted game to the canoe in fear of losing his hunting powers. 
Another is that menstruating women are never allowed to touch any of the hunting gear 
as to not make them useless and the hunted game inedible (Wilbert, 1976, 91). 
Fishing is the most important food gaining activity of the Warao. Depending on 
the area and aquatic body there are different fishing techniques used. Small ponds are 
usually filled with mud so that the fish can be scooped out using baskets or simply hands. 
In shallow streams and lagoons, the fish are caught by dragging special baskets over the 
bottom of the lagoon (Wilbert 1976, 84). 
When fishing in larger rivers, fish are sometimes caught with fishhooks and floats make 
of the moriche palm leaf stalks. More common, however, are arrows and spears which 
are used to kill trapped or poisoned fish (Wilbert 1976, 87). However, most important still 
are harpoons. These are used to skewer the fish as it surfaces to grab the bait that is hung 
above the water (Wilbert 1976, 88). 
 
4.3.3 SOCIAL LIFE 
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Birth and Early Life 
Pregnant women are not allowed to eat or drink yuruma or moriche juice, although these 
taboos are slightly more relaxed in the last month of her pregnancy. When women give 
birth, they do this in the menstruation house, assisted by female relatives. Should no such 
relatives be present, her husband will help her, otherwise he is to leave the village along 
with the rest of the inhabitants, only to return when the baby is born (Wilbert 1976, 102). 
When the baby is born, it will be washed in the river for at least three times a day by the 
mother and she will continue to do this for the first couple of years. This not only to keep 
the child clean, but also to ensure it will be able to walk and swim properly (Wilbert and 
Lyrisse 1980, 109). Up to the age of six children will cling to their mother, after this they 
are able to properly participate in the daily activities of the village, boys will go out with 
their fathers, whereas girls will help their mothers. Both are expected to look after 
younger siblings (Wilbert 1976, 105).  
 
Adult Life 
Girls become adults with the onset of their first menstruation. She will go to the 
menstruation house and lie in a hammock for three days. She cannot talk and is not 
allowed to touch the ground under any circumstances. Twice a day a husband and wife 
unrelated to the girl will come to carry the girl outside on a chair where the women of the 
village pour water over the girl’s head. At the end of these three days her hair is cropped 
and buried to ensure uncomplicated deliveries. After this she may marry and her adult life 
begins (Wilbert 1976, 106). 
Boys are allowed to have a wild period in which the boy will visit related families in other 
villages. It is with the birth of their first child that boys will have to settle down and start 
providing for their wife and offspring (Wilbert and Lyrisse 1980, 110). 
It is a men’s job to provide his family with food from either the land or the river. 
It is however his wife’s work to make sure this food is distributed evenly, as women are 
the heads of the household. 
Aside from the collection and preparation of food, the latter of which is mainly done by 
women, both men and women take up crafts. The Warao have several types of basketry, 
some of which are only used and made by women, whereas others are solely made and 
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utilized by men (Wilbert 1976, 72). The craft of canoe making is a very esteemed one and 
is only done by men (Wilbert 1976, 76). 
 
Old Age and Death 
People are considered old when they become dependent on the younger generation for 
food. When this happens, they will start to live with their children (Wilbert 1976, 107). 
Although they cannot provide for themselves anymore, old people are often still highly 
regarded for the skills they have acquired during their life (Wilbert and Lyrisse 1980, 110). 
When people die, they are placed in an unfinished canoe or tree trunk. The canoe 
or trunk is then wrapped in lianas and moriche palm leave to keep the wild animals out. 
The deceased belongings are put in his or her hammock and buried separately (Wilbert 
1976, 110). If black magic is the suspected cause of death, the canoe or trunk will be filled 
with clay to keep the angry spirit from leaving. After a year, the bones of the deceased 
are collected and put in a wooden box to be buried again (Wilbert and Lyrisse 1980, 110).  
 
4.3.4 ACTIVITY SUMMARY 
 
Both Warao men and women use the canoe on a daily basis. Horticulture has, in the older 
days, been of little importance, but the collection of foodstuff all the more. Men and 
women alike help collecting food, which is transported in canoes.  
Hunting is done by men, with the use of bows mainly. Fishing is also done by men and 
women, the techniques they use are different, however. Men make use of harpoons to 
hunt larger fish, whereas women usually trap fish is small ponds and scoop them out with 
either their bare hands or baskets. 
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5. MATERIAL CULTURE 
 
As seen in the previous chapters, the Yanoama, Yekuana and Warao have distinctly 
different ways of living and a subsequently different food culture. Stemming from those 
differences come various tools and objects, of which many are made of perishable 
materials, to aid in their respective lifestyles.  
Naturally, some tools and objects will be similar, but differences can be found in the 
frequency of usage, often determined by gender divisions. 
The material culture discussed in this chapter will be limited to the objects that have 
relevance to daily activities, meaning that ornamental objects and storage objects, 
amongst others, will not be discussed below. 
The following sections will per object give several social aspects, tell who used it, 
how it was used and which muscles go with these movements. In this section, the term 
‘main arm’ is referring to the arm that is utilised more often. In the tables at the end of 
this section this term will be counted as a right hand, for right handedness is more 
common than left handedness.  
Important to note is that official literature on this subject is scarce and that the larger part 
of this chapter will be a hypothesis assisted by literary works such as the 40th edition of 
Gray’s Anatomy, the 2nd edition of the Atlas of Human Anatomy by F. Netter, the Visible 
Body application, which specializes in the 3D visualization of the human anatomy, 
YouTube videos and the enactment of what the author believes are the motions that 
accompany the objects. 
Lastly, a model on the muscle use is hypothesised for a land-focussed 
community and a sea-orientated community, based on the material culture discussed 
below. 
5.1 MATERIAL CULTURE 
 
Carrying baskets: 
Wüü, or wïï, baskets in the Yanoama language are the most important among the 
Yanoama and Yekuana basketry related objects. It is solely made and used by women 
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(Mettéi-Muller and Phelps de Cisneros 1999, 137). When the baskets are finished, the 
Yanoama paint them with patterns not unlike those that are painted on the Yanoama 
people themselves, for they believe that the surface of the basket is like skin (Mettéi-
Muller and Phelps de Cisneros 1999, 138). 
Wüü baskets are used daily by the Yanoama and Yekuana women (see Figure 6). These 
large carrying baskets, which are hanging on the backs of the women and held in place by 
a strap that goes around the women’s heads, are used to store firewood, harvested crop, 
hunted game and any other collected items (Chagnon 1977, 90). In the baskets, the 
women can store and carry up to 35 kg, which they often do while carrying one or more 
children as well. 
 
Used by: Yanoama women, Yekuana women 
Motion or use: the baskets are generally carried by means of a band around the head, 
while the actual basket rests on the lower back. Along with the carrying, the women also 
walk great distances. 
Entheses: Entheses can be expected in walk-related muscles such as the Gluteus maximus, 
Vastus medialis, Quadriceps tendon and the Soleus. It can also be expected that there is 
quite some muscle strength needed to keep one’s head from bending backwards while 
carrying a fully loaded basket. The muscle mainly responsible for this is the 
sternocleidomastoid. This is however one of the muscles not researched by Mariotti and 
colleagues, and can therefore not be investiated at this time. 
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FIGURE 6: A YANOAMA WOMAN WITH BASKET (SMOLE 1976, 171). 
 
Boo, Stone axes: 
Because metal axes and machetes only reached the Yanoama and Yekuana in the late 
1920’s, stone and wood objects have been the traditional materials with which they had 
to cut woods. 
The axes used by the Yanoama, called boo, are made of stone heads, which were in fact 
not made by the Yanoama themselves but were found occasionally in their territory, often 
discarded by previous, older inhabitants. The axes are made of wood, stone heads and 
vines (see Figure 7) (Wilbert 1972, 30). The axe heads were bound to the wooden sticks 
in a fashion not unlike hatches and tomahawks. 
The size of these axes as described by Smole (1974, 112) lies around 50 cm, giving rise to 
the idea that they could have been used one-handedly. Both men and women use axes 
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on regular basis. Men use them to clear new gardens of large trees and women use it as 
a tool to collect wood. 
In the case of Yanoama men, the axes are sometimes also used to fight regulated mock 
battles between two villages that do not compete in actual warfare, yet. Two men from 
either village participate in a duel in which the blunt end of the axe is used to pound on 
the chest. He who keeps this up the longest, wins (Wilbert 1972, 29). 
 
Used by: Yanoama man and women, Yekuana men and women. 
Motion or use: the size of these axes is relatively small, which suggests a one-handed 
swinging motion. These smaller hand axes are often used in a more vertical motion to cut 
down branched rather than the horizontal movement required to fell a tree. Important 
motions here are the flexion and extension of the elbow. 
Entheses: The Triceps brachii, which are largely responsible for the extension of the elbow, 
the Brachioradialis, Brachialis and Biceps brachii, which are all aiding in flexing and 
stabilizing the elbow. When these entheses are present, it is likely related to the dominant 
hand. 
 
 
FIGURE 7: YANOAMA AXE (WILBERT 1972, 30). 
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Palmwood Hatchets: 
The palmwood hatchet perhaps resembles in form the modern-day axe more than the 
above-mentioned Boo-axe. It is a tool made of palmwood, about 90 centimetres in length 
with a flattened, flaring end on one side that is used to chop down trees (see Figure 8) 
(Smole 1974, 113). It is a tool mainly used by men to chop down the smaller trees when 
they are clearing the forest for gardening. Because the hatchets would never be very 
sharp to begin with, their main use could have been to pound against the tree trunks, until 
these were sufficiently thinned and weakened and could be pushed over (Smole 1974, 
113).  
 
Used by: Yanoama and Yekuana men, Warao men too, but less frequent 
Motion of use: Because of the size of the hatches, they were probably swung with both 
hands in a horizontal motion. One arm will be providing strength for the blow, the other 
will mainly serve as a stabilizer and will aide in the force needed to cut down a tree. 
Entheses: Main arm: Deltoideus and the Pectoralis mayor, for horizontal abduction and 
adduction of the humerus, Triceps brachii for the extension of the elbow, the Brachialis 
for upper arm strength and the Biceps brachii and Supinator for the rotation. Supporting 
arm: the Deltoideus, for moving the humerus and the Triceps brachii for elbow extension. 
 
 
FIGURE 8: HATCHET (SMOLE 1976, 113). 
 
Fimo, a shovel-like tool: 
The fimo is another traditional tool used by the Yanoama and Yekuana when working in 
the gardens. This tool is a palmwood stick, around 1.2m long, with a flattened end, which 
is used to dig holes for planting and to pry tubers loose from the parent plant (see Figure 
9) (Smole 1974, 127). Because in Yanoama culture it is common for men to tend to the 
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garden, it is them who use this tool most often, whereas for the Yekuana it is the women 
use it more. 
Most of the products that grow in the gardens can be harvested year-round, such as 
tubers, which can remain in the ground for a longer period without spoiling. As of such, 
the Yanoama only harvest the amount of food they need for the day or week (Smole 1974, 
141). 
 
Used by: Yanoama men, Yekuana women 
Motion or use: a fimo is a large stick with a flattened end, that is used to dig holes for 
planting. The motion is simple: the stick is lifted, then brought down with force to make a 
hole. 
Entheses: The Deltoideus, Pectoralis mayor and the Biceps brachii for the flexion of the 
shoulder. Deltoideus, Pectoralis mayor, Triceps brachii and the Latissimus dorsii for the 
shoulder extension. As the downward movement is done with more force, it can be 
expected that the entheses correlation with that motion are more clearly present. This 
movement is done with both arms.  
FIGURE 9: USE OF FIMO (DRAWING BY THE AUTHOR). 
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Canoes: 
Dugouts are without doubt the most important object in the everyday life of the Warao. 
Canoes are not only a means of transportation for people but also for collected foodstuff. 
The canoe is used on short trips to fishing or hunting grounds, visiting other villages, 
collecting firewood or visiting horticultural grounds. When the Warao go on long journeys, 
the dugout does not only serve as a means of transport, but also as house, kitchen and a 
playground (Wilbert 1972, 74).  Presently the canoe is often propelled by motors during 
these long expeditions, but previously people had to rely either on favourable currents, 
wind, which they harvested with triangular sails made from moriche palm leaves, or 
simply with paddles and muscle strength (see Figure 10) (Wilbert 1972, 74). Hunting is 
also one of the activities that is often done in a canoe. Especially the hunt for larger fish 
is often done in the middle of river. 
As the dug outs are so vital for survival, there is no restriction in either gender or age for 
usage. The same applies for the Yekuana peoples, who use the canoe not as much as the 
Warao, but are fairly dependent on them as well. 
 
Used by: Yekuana men and women, Warao men and women 
Motion or use: The paddles used for canoeing have only a single blade, used to push the 
water back. Both arms are used to handle the paddle. One arm pushes the paddle through 
the water with force, the other assists. To have the canoe go in a straight line when only 
one person is rowing, the paddle is switched sides every couple of strokes, working both 
arms equally (see Figure 10). 
Entheses: paddling arm: Latissimus dorsii, Deltoideus, Pectoralis mayor, Brachialis, Biceps 
brachii and Supinator. Assisting arm: the Latissimus dorsii, Deltoideus and Triceps brachii.  
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Adzes: 
The Warao made adzes from large seashells, such as conch, and turtle shells (Wilbert 
1980, 7). The main use of these small hand adzes is the manufacturing of the dugout, 
which was, before the introduction of metal tools, a laborious task.  
The canoes are made of large trees, which are chopped down using axes and fire. The 
adzes are used to hollow out the trunks. The widening of the hull is then accomplished 
using fire (Wilbert 1972, 72). The making of canoes is only done by men. Often men 
teamed up in the dry season to make the dugouts together, which was an absolute 
necessity seeing the amount that work goes in the making of the canoes (Wilbert 1972, 
75). 
 
Used by: Warao men 
Motion or use: adzes are a little different from axes. Because of their build and the angle 
of the blade, they are used in a vertical motion instead of a horizontal one. 
Entheses: the Triceps brachii, Brachioradialis, Brachialis and the Biceps brachii. Again, this 
motion is one-handed so the entheses will be more prevailing on one side of the 
individual. 
 
 
 
FIGURE 10: CANOEING (DRAWING BY THE AUTHOR). 
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Harpoons: 
Harpoons are used for the catching of the bigger fish which have been lured to the surface 
using a plant to create ripples on the surface as a bait. The shafts are approximately 2 
meters long, and although the tip is currently made of metal (Wilbert 1972, 87), one can 
imagine them being made from bone in earlier times. Fishing with harpoons and other 
utensils such as spears and bow and arrow is solely done by men. Women refrain from 
using these items. When women do fish, it is only with the aid of baskets, gorges and their 
bare hands (Wilbert 1972, 88). 
 
Used by: Warao men 
Motion or use: the harpoons are used in a stabbing motion coming from the extension of 
the elbow. 
Entheses: Triceps brachii, Brachioradialis, Brachialis, Biceps brachii and the Supinator are 
used for extending the elbow and applying force. 
 
Hoes: 
Hoes are tools that have been used since ancient times to beat the inside of the moriche 
palm trunk to a pulp so it can be easily processed to yuruma starch. The blades of the hoes 
are made from moriche wood and are about 75 cm long. The blade is wedged into a cleft 
in the handle of approximately the same length and bound together with moriche string 
for extra durability (see Figure 11) (Wilbert 1972, 72). Although it is the men who chop 
down the trees, the women are the ones who use the hoe to pulverise the inside of the 
palm, collect the pith and process it further (Wilbert 1976, 106). 
 
Used by: Warao women and Yekuana women. 
Motion or use: as the hoe is a rather large object, it needs to be held in two hands. The 
motion it most relates to is that of a present-day pickaxe that is being used to dug into 
the ground (see Figure 11).  
Entheses: the Pectoralis mayor, Deltoideus and Biceps brachii for lifting the hoe up. The 
Deltoideus, Triceps brachii, Pectoralis mayor and the Latissimus dorsii for bringing it down 
with force.  
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FIGURE 11: USE OF HOES (DRAWING BY THE AUTHOR). 
 
Manioc graters: 
Among the most important and most used items of the Yekuana is the manioc grater (see 
Figure 12). This object is made from a flat piece of wood in which many small shards of 
stone are inserted in special, geometric patterns. The stone is usually quartz or jasper, 
mined from special places, which is conducted once a year. The number of useful shards 
that the women produces from the mined stones, is very small, for it is very difficult to 
get the shards in the desired size and form (Wilbert 1972, 131).  When all the pieces of 
stone are in place, the board is covered with a black resin derived from a tree, for more 
adherence (Delgado 1999, 80). These boards are made by girls who are too young to work 
in the field with the older women (Guss 2000, 261). 
The grater itself is used by any woman that has had her initiation into adulthood. As the 
bitter manioc is eaten every day, it is a daily job for the women to grate the tubers to pulp. 
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Used by: Yekuana women 
Motion or use:  as the grater is a big board, the 
women need to stand hunched over it to grate the 
manioc. Arms and elbows need to be extended to 
effectively reach the whole board and make the 
movement as effective as possible. 
Entheses: the Triceps brachii, Deltoideus, Brachialis, 
Brachioradialis and Biceps brachii.  
 
 
 
 
 
Squeezing presses: 
The long tubes in which the pulp is put, are woven by the men, but only used by the 
women. The press is filled with the manioc pulp and then hung from tall stands (see Figure 
13). The tubes have rings attached to the bottom through which a pole is stuck. This pole 
is, over the course of an afternoon, brought down several notches, so that the poisonous 
fluid is slowly squeezed from the manioc (Guss 2000, 262). 
 
Used by: Yekuana women 
Motion or use: Although most of the squeezing happens due to gravity, the presses do 
need to be hung up before the squeezing can begin.  
Entheses: the Pectoralis mayor, Latissimus dorsii, Deltoideus, Brachioradialis and Biceps 
brachii.  
FIGURE 12: GRATING (DRAWING BY 
THE AUTHOR). 
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Blowguns: 
Blowguns are bamboo poles that measure approximately 3 meters in length and are used 
by the men to hunt small pray such as birds, rodents and reptiles. For the needed firmness, 
the blowgun consists of two tubes, the inner one coated with a strong adhesive to keep 
them together. The mouthpieces are made from either a fruit pit or wood and fastened 
with string (Wilbert 1972, 129). The darts are fashioned from either palm fibres or 
bamboo strips. Although these poles are very long, those who hunt with them are 
surprisingly accurate (Delgado 1999, 76). 
 
Used by: Yekuana men 
Motion or use: blowguns are lifted to the mouth at one end, and pointed at the prey with 
the other end. Although these things are rather long but they do not weigh a lot to avoid 
bowing down under their own weigh and being rendered ineffective. 
Entheses or stress points: because of their lightness, blowguns probably do not amount 
to many, if any, entheses. 
FIGURE 13: MANIOC SQUEEZER (DRAWING BY THE AUTHOR). 
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Bows: 
The Yekuana men go on daily hunting trips, whereas the Yanoama men go to their gardens 
and incidentally hunt, with the exception of occasional longer trips. Every morning the 
Yekuana men gather with their dogs and are set off by the shaman and their women who 
wish them a good hunt. The Yanoama have similar rituals to ensure success during the 
hunt. 
 
Used by: Yekuana and Yanoama men 
Motion or use: Todays bows are smaller than the bows used by the Yekuana and 
Yanoama. The string of the bow is not pulled back completely but only a little, which 
already generates enough force to propel the arrow forward. 
Entheses or stress points: pulling arm: the Deltoideus, Biceps brachii, Brachioradialis. 
Holding arm: the Deltoideus for lifting the humerus. 
 
The below-shown tables are a quick summary of the previous data, shown per community 
and per gender. 
Yanoama 
men 
Objects: 
Left side 
count 
Objects: 
Right side 
count 
M. Triceps brachii - hatchet 
- fimo 
III - stone hand 
axe 
- hatchet 
-fimo 
- bow 
IIII 
Costoclavicular lig.     
Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
- fimo II - hatchet  
- fimo 
III 
M. Deltoideus - hatchet 
- fimo 
- bow 
IIII - hatchet 
- fimo 
IIII 
M. Latissimus dorsii - fimo I - fimo I 
M. Brachioradialis   - stone hand 
axe 
II 
 
54 
 
 
 
 
 
 
Yanoama 
women 
Objects: 
Left side 
count 
Objects: 
Right side 
count 
M. Triceps brachii   - stone hand 
axe 
I 
Costoclavicular lig.     
Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
    
M. Deltoideus     
M. Latissimus 
dorsii 
    
M. Brachioradialis   - stone hand 
axe 
I 
M. Biceps brachii   - stone hand 
axe 
I 
M. Pronator Teres     
M. Brachialis   -  ?? I 
M. Supinator     
M. Gluteus 
Maximus 
- wüü 
basket 
I - wüü basket I 
M. Iliopsoas     
M. Vastus Medialis - wüü basket I - wüü basket I 
Quadriceps Tendon - wüü basket I - wüü basket I 
- bow 
M. Biceps brachii - fimo I - stone hand 
axe 
- hatchet 
- fimo 
- bow 
IIII 
M. Pronator Teres     
M. Brachialis   - stone hand 
axe 
- hatchet 
II 
M. Supinator   - hatchet I 
M. Gluteus 
Maximus 
    
M. Iliopsoas     
M. Vastus Medialis     
Quadriceps Tendon     
M. Soleus     
Achilles Tendon     
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M. Soleus - wüü basket I - wüü basket I 
Achilles Tendon     
Table 1: Overview of Yanoama muscles use with correlating objects for men and women. 
 
Yekuana 
men 
Objects: 
Left side 
count 
Objects: 
Right side 
count 
M. Triceps brachii - hatchet 
- canoe 
II - axe 
- hatchet  
- canoe 
III 
Costoclavicular lig.     
Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
- canoe I - hatchet 
- canoe 
II 
M. Deltoideus - hatchet 
- canoe 
IIII - hatchet 
- canoe 
IIII 
M. Latissimus dorsii - canoe II - canoe II 
M. Brachioradialis   - axe II 
M. Biceps brachii - canoe I - axe 
- canoe 
IIII 
M. Pronator Teres   ..? I 
M. Brachialis - canoe I - axe 
- canoe 
- hatchet 
II 
M. Supinator - canoe I - canoe I  
M. Gluteus 
Maximus 
    
M. Iliopsoas     
M. Vastus Medialis     
Quadriceps Tendon     
M. Soleus     
Achilles Tendon     
 
 
Yekuana 
women 
Objects: 
Left side 
count 
Objects: 
Right side 
count 
 M. Triceps brachii - fimo 
- canoe 
- manioc 
grater 
IIII - axe 
- fimo 
- canoe 
- manioc 
grater 
IIIII 
Costoclavicular lig.     
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Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
- fimo (2x) 
- hoe 
-canoe (2x) 
- squeezing 
press 
IIIII - fimo (2x) 
- hoe (2x) 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIII 
M. Deltoideus - fimo (2x) 
- hoe 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIIIIII - fimo (2x) 
- hoe (2x) 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIIIIII 
M. Latissimus dorsii - fimo 
- hoe 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIII - fimo 
- hoe 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIIII 
M. Brachioradialis - manioc 
grater 
- squeezing 
press 
II - manioc 
grater 
- squeezing 
press 
III 
M. Biceps brachii - fimo (2x) 
- hoe 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIII -axe 
- fimo (2x) 
- hoe 
- canoe (2x) 
- manioc 
grater 
- squeezing 
press 
IIIIII 
M. Pronator Teres     
M. Brachialis - canoe 
- manioc 
grater 
- squeezing 
press 
III - axe 
- canoe 
- manioc 
grater 
- squeezing 
press 
IIII 
M. Supinator - wüü basket I - wüü basket I 
M. Gluteus 
Maximus 
- wüü basket I - wüü basket I 
M. Iliopsoas     
M. Vastus Medialis - wüü basket I - wüü basket I 
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Quadriceps Tendon - wüü basket I - wüü basket I 
M. Soleus - wüü basket I - wüü basket I 
Achilles Tendon     
Table 2: Overview of Yekuana muscle use with correlating objects for men and women. 
 
Warao men Objects: Left side 
count 
Objects: 
Right side 
count 
 M. Triceps brachii - canoe 
- hatchet 
II - canoe 
- hatchet 
- adze 
- harpoon 
IIII 
Costoclavicular lig.     
Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
- canoe I - canoe 
- hatchet 
II 
M. Deltoideus - canoe (2x) 
- hatchet 
III - canoe (2x) 
- hatchet 
III 
M. Latissimus dorsii - canoe (2x) II - canoe (2x) II 
M. Brachioradialis   -adze 
- harpoon 
II 
M. Biceps brachii - canoe I - canoe 
- hatchet 
- adze 
- harpoon 
IIII 
M. Pronator Teres     
M. Brachialis - canoe I - canoe 
- hatchet 
- adze 
- harpoon 
IIII 
M. Supinator - canoe I - canoe 
- hatchet 
- harpoon 
III 
M. Gluteus 
Maximus 
    
M. Iliopsoas     
M. Vastus Medialis     
Quadriceps Tendon     
M. Soleus     
Achilles Tendon     
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Warao 
women 
Objects: 
Left side 
count 
Objects: 
Right side 
count 
 M. Triceps brachii - hoe 
- canoe 
II - hoe 
- canoe 
II 
Costoclavicular lig.     
Conoid lig.     
Trapezoid lig.     
M. Pectoralis 
Mayor 
- hoe (2x) 
- canoe 
III - hoe (2x) 
- canoe 
III 
M. Deltoideus - hoe (2x) 
- canoe (2x) 
IIII - hoe (2x) 
- canoe (2x) 
IIII 
M. Latissimus dorsii - hoe 
- canoe (2x) 
III - hoe 
- canoe (2x) 
III 
M. Brachioradialis     
M. Biceps brachii - hoe 
- canoe 
II - hoe 
-canoe 
II 
M. Pronator Teres     
M. Brachialis - canoe I - canoe I 
M. Supinator - canoe I - canoe I 
M. Gluteus 
Maximus 
    
M. Iliopsoas     
M. Vastus Medialis     
Quadriceps Tendon     
M. Soleus     
Achilles Tendon     
Table 3: Overview of Warao muscle use with correlating objects for men and women. 
 
Tables 1 to 3 are a summary of the data presented above. There are several issues that 
need to be taken into consideration when analysing this data: 
- This data is only a count of the muscles per activity, it does not say anything about 
the frequency nor intensity of the activities. For example, both Yekuana and 
Warao row, but the Warao definitively spend more time rowing than the 
Yekuana. 
- Whenever something requires only one arm, or a main arm and an assisting arm, 
the main arm is the right arm, the assisting the left arm. It must be noted, 
however, that in the rowing motion the paddle, and thus the motions per arm 
too, switch sides. 
 
59 
 
- The activities stated here are only those that were based on material culture, so 
per definition, activities will be missing. Most obvious example: every person 
walks, yet in this data only Yekuana and Yanoama women are given points in this 
category, because it is strongly related to their daily activity of gathering wood 
and carrying harvested products. 
- Lastly, some of these activities are not literally carried out on a daily basis, but are 
considered frequent and repetitive enough to lead to entheseal changes. 
 
 
5.2 MODEL 
 
To create a model which can be tested with the archaeological case study of the ‘Taíno’ 
in the following chapter, this section will focus on the items and correlating muscle groups 
derived from the cultural activities discussed within the aforementioned ethnographic 
research. A clear divide will be made between items used by a land-orientated community 
and a sea-focussed one. 
 
5.2.1 Land- Yanoama 
As has become apparent in the previous chapter and section, the Yanoama are truly a 
land-based peoples that have very little to do with water. 
The correlating characteristics that go with this way of living are as follows: 
- walking great distances, which is done by both men and women, 
 -  Gluteus maximus, Vastus medialis, Quadriceps tendon and the Soleus. 
- use of stone axes, which is mainly done by men,  
 - The Triceps brachii, Brachioradialis, Brachialis and Biceps brachii. 
- use of the digging stick, done by both men and women, 
- Deltoideus, Pectoralis mayor, Biceps brachii, Triceps brachii and the Latissimus 
dorsii. 
- use of carrying baskets, solely done by women, 
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- Gluteus maximus, Vastus medialis, Quadriceps tendon and the Soleus, as well as 
the sternocleidomastoid, but as mentioned before, this is one of the muscles that 
has not been looked by Mariotti and colleagues and is thus excluded. 
  
5.2.2 Water and land- Yekuana 
The Yekuana are more dual in their way of living, making use of both land and water in 
their daily lives. 
- walking, although less than the Yanoama, by both men and women, 
  - Gluteus maximus, Vastus medialis, Quadriceps tendon and the Soleus. 
- use of digging sticks, mainly done by women, 
- Deltoideus, Pectoralis mayor, Biceps brachii, Triceps brachii and the Latissimus 
dorsii. 
- cassava grating, only done by women, 
 - Triceps brachii, Deltoideus, Brachialis, Brachioradialis and Biceps brachii. 
- paddling, done by both men and women alike, 
- Latissimus dorsii, Deltoideus, Pectoralis mayor, Brachialis, Biceps brachii, 
Supinator and Triceps brachii.  
- use of stone axes and adzes for woodcutting and canoe-making, mainly done by men, 
 - The Triceps brachii, Brachioradialis, Brachialis and Biceps brachii 
 
5.2.3 Sea- Warao 
For a sea-orientated community, the item with the most impact on their daily life would 
be their canoe. In the case of the Warao, there is little need to practice extensive 
horticulture, as collecting and fishing provide ample food. 
- paddling, done extensively by both men and women, 
- Latissimus dorsii, Deltoideus, Pectoralis mayor, Brachialis, Biceps brachii, 
Supinator and Triceps brachii. 
- moriche palm pulverizing, only done by women, 
- the Pectoralis mayor, Deltoideus, Biceps brachii, Deltoideus, Triceps brachii, 
Pectoralis mayor and the Latissimus dorsii. 
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5.2.4 Comparison 
By condensing these three groups into two, namely a sea-focused and land-orientated 
group, the main differences that stand out are the means of transportation. In a land-
orientated place, both men and women are expected to walk considerable distances on a 
regular basis. The women would do this while also carrying heavy loads, although as 
mentioned before, the lack of scoring for the sternocleidomastoid does not allow for 
proper research on this point.  
For the sea-focussed communities the mode of transportation for both peoples and goods 
would be per canoe. 
In these communities, it is mainly the women that engage in horticulture and the grating 
of bitter manioc. Because of this, stronger entheseal development may be expected in 
female individuals as opposed to male individuals.  
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6. THE CASE STUDY OF EL FLACO 
AND EL ATAJADIZO 
 
In this penultimate chapter, we shall look at two case studies to test the previously 
created model. The two sites that are studied are the inland site of El Flaco (AD 1200-
1500) situated in the northwest of the Dominican Republic, which is currently under 
investigation by the ERC-synergy NEXUS1492 project (Hofman and Hoogland 2015, 69) 
and the coastal site El Atajadizo (AD 800), in the southeast of the Dominican Republic. El 
Atajadizo was excavated in the 1970’s by researchers from El Museo del Hombre 
Dominicano in Santo Domingo (Maggiolio 1976). 
The site of Atajadizo yielded around 48 individuals of which 25 were initially thought 
suitable for entheseal analysis; defined by their status as adult individuals whose remains 
were complete enough and not too commingled. El Flaco had six of these individuals so 
far, as it is an ongoing excavation. 
Do note that all the data on the age and sex of the individuals is courtesy of Dr. Darlene 
Weston (University of British Columbia and NEXUS1492 teammember), who was kind 
enough to provide this data even though it has not yet been officially published.  All data 
on the entheses were collected by the author with guidance by Dr. Weston, who also 
independently recorded entheses for her own research using a different methodology. 
Please note that to prevent bias, all data pertaining to entheses were recorded separately 
and not shared. Accordingly, it is possible that the entheseal data might differ between 
the two studies. 
 
6.1 EL ATAJADIZO AND EL FLACO, BACKGROUND AND AN 
OVERVIEW OF THE HUMAN SKELETAL REMAINS 
 
El Atajadizo is situated near the south-east coast of the Dominican Republic, close to the 
current town of Boca de Yuma, where the river Yuma debouched into the Caribbean Sea. 
The bay in which the river flows is currently still in use for fishing. 
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El Atajadizo has a total of 25 individuals; eleven of these are male, nine are female, two 
possible females and three individuals of undetermined sex. Seven of these individuals 
are between 18 and 25, 4 are between 26 to 35, five are between 36 and 45 and two are 
46+.  
This research only looks at Late Young Adults and Middle Adults, mainly because 
younger individuals are not present in the El Flaco funerary population, which would give 
a distorted view when comparing the two. Another reason is the statement by Palmer 
and colleagues (2016), which tells that individuals up to the age of 25 have not yet had 
enough time to develop activity related entheses. Arguably, in Amazonian populations, 
people are considered adults at a relatively young age, often around 13 or 14, this is 
however a social construction, whereas the physical body is actually still under a lot of 
development until mid-twenties. The exclusion of individuals older than 46 was done 
because after this amount of time people have accumulated thus many entheseal changes 
that they can no longer be linked to specific activities (Palmer et al. 2016, 79). 
This leaves us with only the Late Young Adults and Middle Adults, a group of nine 
individuals, five of which are male, three female, and one possible female, who will be 
placed with the other female individuals. 
What also needs to be noted is that although there are nine individuals that fit the criteria 
for entheseal research, not all nine individuals have all entheses present. In fact, in many 
cases, most individuals have only less than half of the entheses.  
 El Flaco is situated in the north-west of the Dominican Republic on the lay ward 
slope of the Cordillera Septentrional, a mountain range that runs parallel to the north 
coast. The site is situated at approximately 300m above sea-level.  
In El Flaco, of the 18 individuals thus far entered, there were originally six 
individuals complete enough for entheseal research, five males and one female. Two of 
the males were classified in the 46+ category and were thus found unsuitable. Two male 
individuals are Late Young Adults, the other male individual and the female individual are 
categorized as Middle Adults. Despite having fewer individuals, the preservation and 
completeness of the individuals in El Flaco is generally better than those of El Atajadizo. 
For a sample of photos of the entheses, please look at the appendix. 
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6.2 COMPARING THE ENTHESEAL DATA  
 
In the first table, the muscles related to rowing are compared between the sites of El 
Atajadizo and El Flaco, by means of the scoring method proposed by Mariotti and 
colleagues in 2007. Scores of 1a to 1c would correspond with a low to medium 
development, 2 correlates to high development and a 3 indicates very high development. 
Both men and women have been taken into consideration in this table, for both of men 
and women are expected to use the canoe.  
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Rowing Atajadizo  Flaco  
 Total number of 
individuals with 
scores 
Scores given Total number of 
individuals with 
scores 
Scores given 
Latissimus 
dorsii- Left 2 1a (100%) 4 
1a (25%) 
1b (50%) 
1c (25%) 
Latissimus 
dorsii- Right 
3 1b (100%) 2 1a (100%) 
     
Deltoideus- 
Left 
4 
1b (75%) 
2 (25%) 
3 
1b (33%) 
1c (67%) 
Deltoideus- 
Right 6 
1b (17%) 
1c (67%) 
2 (17%) 
3 
 
1b (67%) 
1c (33%) 
     
Pectoralis 
mayor- Left 
3 
1b (67%) 
2 (33%) 
4 
1b (75%) 
1c (25%) 
Pectoralis 
mayor- Right 
4 1b (100%) 2 
1a (50%) 
1c (50%) 
     
Brachialis- Left 
4 
1a (25%) 
1c (75%) 
3 1b (100%) 
Brachialis- 
Right  
3 
1a (33%) 
1b (67%) 
4 1b (100%) 
     
Biceps brachii- 
Left 
5 
1a (40%) 
1b (60%) 
4 
1a (100%) 
1b (100%) 
Biceps brachii- 
Right 
4 
1a (50%) 
1b (25%) 
4 
1a (50%) 
1b (50%) 
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1c (25%) 
     
Supinator- Left 5 1b (100%) 4 1b (100%) 
Supinator- 
Right 
3 
1a (33%) 
1b (67%) 
3 
1a (33%) 
1b (67%) 
     
Triceps brachii- 
Left 
2 1b (100%) 1 1b (100%) 
Triceps brachii- 
Right 
2 1b (100%) 2 
1a (50%) 
1b (50%) 
     
Brachioradialis- 
Left 4 
1b (50%) 
1c (50%) 
3 
1a (33%) 
1c (33%) 
2 (33%) 
Brachioradialis- 
Right 
5 
1b (60%) 
1c (40%) 
2 1b (100%) 
Table 4: Entheseal scores given to muscles related to rowing for El Atajadizo and El Flaco. 
 
 
The second table shows the scores given to the muscles related to walking. Again, both 
men and women are compared together because presumably the walking of extensive 
distances would be done by both. 
 
Walking Atajadizo  Flaco  
 Total number of 
individuals with 
scores 
Scores given Total number of 
individuals with 
scores 
Scores given 
Gluteus 
maximus- Left 
6 
1b (67%) 
1c (33%) 
3 
1b (33%) 
2 (67%) 
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Gluteus 
maximus- 
Right 
5 
1b (60%) 
1c (40%) 
2 
1c (50%) 
2 (50%) 
     
Vastus 
medialis- Left 6 
1a (17%) 
1b (17%) 
1c (67%) 
4 
1c (75%) 
2 (25%) 
Vastus 
medialis- Right 5 
1a (20%) 
1b (60%) 
2 (20%) 
3 
1b (33%) 
1c (67%) 
     
Quadriceps 
tendon- Left 
3 
1c (33%) 
2 (67%) 
2 1b (100%) 
Quadriceps 
tendon- Right 
1 1b (100%) 1 1b (100%) 
     
Soleus- Left 
2 
1b (50%) 
1c (50%) 
4 
1a (50%) 
1c (50%) 
Soleus- Right  
4 
1b (50%) 
1c (50%) 
3 1b (100%) 
 Table 5: Entheseal scores given to muscles related to walking for El Atajadizo and El 
Flaco. 
 
The last table combines the women from El Atajadizo with the woman from El Flaco and 
compares these to the combined male population of the two sites while looking at manioc 
grating related muscles. 
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Horticulture Female  Male  
 Total number of 
individuals with 
scores 
Scores 
given 
Total number 
of individuals 
with scores 
Scores 
given 
Triceps brachii- Left 2 1b (100%) 1 1b (100%) 
Triceps brachii- 
Right 
1 1b (100%) 3 
1a (33%) 
1b (67%) 
     
Deltoideus- Left 
2 
1b (50%) 
1c (50%) 
6 
1b (67%) 
1c (17 %) 
2 (17%) 
Deltoideus- Right 
3 1c (100%) 6 
1b (33%) 
1c (50 %) 
2 (17%) 
     
Brachialis- Left 
3 
1a (33%) 
1b (33%) 
1c (33%) 
4 
1b (25%) 
1c (75%) 
Brachialis- Right 
3 
1a (33%) 
1b (67%) 
4 
1a (25%) 
1b (25%) 
1c (50%) 
     
Brachioradialis- Left 
2 
1a (50%) 
1b (50%) 
5 
1b (40%) 
1c (40%) 
2 (20%) 
Brachioradialis- 
Right  
4 
1b (75%) 
1c (25%) 
3 
1b (67%) 
1c (33%) 
     
Biceps brachii- Left 
3 
1a (67%) 
1b (33%) 
6 
1a (33%) 
1b (67%) 
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Biceps brachii- 
Right 3 
1a (33%) 
1b (33%) 
1c (33%) 
5 
1a (60%) 
1b (20%) 
1c (20%) 
Table 6: Entheseal scores given to horticultural related muscles, women of both sites 
versus men of both sites. 
 
The previous data shows that the population of El Atajadizo does not display strongly 
developed rowing muscles as was hypothesised. An explanation for this could be that 
although the site is situated near the coast, the inhabitants did not frequent rowing 
enough to leave visible entheseal changes.  
Similarly, the equal scores in leg muscles can be explained. If they did not frequent 
the canoe enough, they would have resorted to walking, leading to more development in 
leg muscles. 
There is also not a disconcernable difference between the scores of the men and 
the women. If we take into account that men are generally more prone to stronger muscle 
development than women, equal scores would esentially mean that women have worked 
harder to attain the same level of muscle development. 
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7. DISCUSSION AND CONCLUSION 
 
The purpose of this research was to test whether the entheses of two archaeological 
populations could be related to their daily activities. To conduct this test, a model has 
been designed that was based on three ethnographical populations and their material 
culture. These populations have been chosen because of their representatively as land- 
and sea-focussed communities, and this most similar to the archaeological case study. 
The main objective was to gain inside into the daily activities and into the use of muscles 
to carry out these activities and the forthcoming enthesopathies. 
The data that has resulted from this research has served as a backbone to test entheses 
in two different populations in the Dominican Republic, one situated near the coast, 
whereas the other lived on the slope of a mountain range in the interior of the island.  
7.1 DISCUSSION 
 
The use of ethnography in archaeology has always been a method with notable critique. 
Arguably, how much is still comparable between communities that live 500 years apart, 
and in a different region, when culture can literally change from generation to generation 
and is always susceptible to new influences?  
Although it is true there is no such thing as a strict cultural continuum, studies such as the 
one presented here can serve as a helpful and meaningful guideline in researching past 
populations. The emphasis here lying on ‘guideline’, for it would be meaningless and 
wrong to base hard facts on things that lie so far apart in time and space. But when having 
this in mind, and when looking at the data with a critical mind, it does provide a useful 
conceptual framework which can guide into the right direction. 
In this research, Amerindians that were studied had been in contact with European 
cultures at the time that they were studied. Depending on the community, the intensity 
of this contact differs. The Yanoama, for example, have been living quite excluded from 
external influences when the first ethnographers came, but still not excluded enough for 
metal tools to not have found their ways into their communities and lifeways. The Warao 
are now largely dependent on motorized canoes for their transport instead of paddles 
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and wind, and the Yekuana no longer grate their harvested bitter manioc by hand, but 
throw whole roots into a wood pulverizing-machine with the same result, only much 
faster.  
The interdisciplinary approach in this research has been an absolute necessity, combining 
ethnography with entheseal studies and data on the use and working of muscles. 
Subsequently, deriving data about the use of muscles from material culture has 
been quite an innovating approach in the analysis of entheses, because literature on the 
subject is near non-existent. It required both knowledge about the use of the materials, 
as well as insight on which muscles were active during the use of these materials. What 
made it more of a challenge is the fact that every human is unique and works and moves 
in their own particular manner, as of such, one material object can be used in many, but 
slightly different ways. Hence a wide range of entheses can be expected. 
The scoring method proposed by Mariotti and co-researchers (2007), has been very 
helpful, albeit based on western population, with an emphasis on muscles used in western 
societies. The main example of this is the absence of a scoring for the 
sternocleidomastoid, which would have been an extremely important enthesis for this 
research, but had to be disregarded for now. It would therefore be useful if more 
entheseal scorings were developed, for muscles relevant in non-Western societies. 
A limitation was working with very small populations. For general trends to show 
up, more individuals to be researched are needed than, for example, the four suitable 
adults in El Flaco, only one of which was identified as a woman. 
An interesting trend showed up, however, when combining the women of both sites and 
comparing their entheses with the ones from the male population. As men are naturally 
more prone to muscle development, the equal scores that were observed could be an 
indication that the women fulfilled the heavier tasks in these societies. Such a diversion 
has not been noted in, for example, Pacific societies (Foster et al. 2013, 88). Therefore, 
further research into this with larger populations would be very interesting. 
 
7.2 CONCLUSIONS 
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This research has attempted to gain insight into daily activities based on perishable 
material culture and entheses to discover possible differences between land- and sea-
based populations. According to the model, some differences have been found. People 
living further from the sea would rely more on locomotion and the carrying of goods as 
opposed to making convenient use of the waterways to transport objects. In the model 
then, the entheses on the legs of the inland population should be more developed that 
the population near water, and entheses related to canoeing should be more present on 
the latter population.  
The case studies have not shown remarkable differences in the entheses in 
walking-related muscles, although this can be related to the small sample size. These were 
quite equal in both populations. Furthermore, in the El Atajadizo individuals, there were 
no indications that their upper-body muscles were stronger developed. It does not 
automatically mean that the model is wrong. It could mean that the population in El 
Atajadizo were less engaged in transportation via water than assumed. Unlike the Warao, 
who live in swampland, and the Yekuana, who live in a landscape crossed by many rivers 
and streams, the site of El Atajadizo is situated only close to the sea, making the use of 
canoes not as immediately necessary as it is in Warao and Yekuana communities.  
What did show up as a notable result is that the female population of both sites displayed 
scores that were quite on par with the scores given to male individuals when looking at 
agricultural and food-processing related muscles, which was predicted in the model as 
most of the heavy, horticultural related tasks are done by the women.  
It could still be possible to determine differences between land-based and sea-
based populations which would require deeper examination into the specific activities 
that set apart one from the other. Likewise, future entheseal research should include 
larger skeletal populations and look into muscles that are more relevant for non-Western 
societies like the sternocleidomastoid muscle, the neck muscle used in bringing the head 
forward in basket carrying activities.  
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ABSTRACT 
 
This research has attempted to see if we can distinguish daily activities of a land-focussed 
population from a sea-focused population based on entheses and material culture. 
To do this the perishable material culture of the Yanoama, Yekuana and Warao has been 
taken as an example by using ethnographic sources from S.M. Wilson, J. Wilbert and W.J. 
Smole. From the material culture, several daily activities have been derived and based on 
this an idea was created about muscle activities. To validate the model, the entheses of 
two Amerindian populations in the Dominican Republic have been studied, namely from 
the site of El Flaco (13th-15th century) in the north-western part of the island and situated 
on a mountain slope, and the site of El Atajadizo (8th century), situated in the south-
eastern part near the coast. The method used to study the entheses is the method 
developed by Mariotti and colleagues in 2007. 
The results of the case study indicated that the population of El Atajadizo most likely did 
not frequent rowing as much as hypothesised, as their entheseal scores for both rowing 
related and walking related muscles were on par with the population of El Flaco. 
Combining the men and the women from both sites and comparing them to each other 
showed equal entheseal scores, which could suggest that women were responsible for 
tougher labour in these societies. For further and better research into the daily activities 
of non-Western populations, more and differently adapted entheseal scoring methods 
are needed for different muscles.  
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SAMENVATTING 
 
Dit onderzoek heeft geprobeerd om te kijken of het mogelijk is om in verschil in dagelijkse 
activiteiten aan te tonen tussen een populatie die vooral op het land leeft en een 
populatie die zijn focus heeft liggen op de zee, aan de hand van spieraanhechtingen en 
materiele cultuur. 
Om dit te bewerkstelligen is eerst gekeken naar de organische, verdwijnenede materiele 
cultuur van de Yanoama, Yekuana en de Warao  zoals deze is beschreven in 
ethnografische bronnen door onder andere S.M. Wilson, J. Wilbert en W.J. Smole. Vanuit 
de materiele cultuur zijn een aantal dagelijkse activiteiten voortgekomen en via deze 
activiteiten zijn ideeën ontstaan over spier activiteiten. Om deze ideeën te testen is 
gekeken naar de entheses van twee Amerindische populaties in de Dominicaanse 
Republiek, namelijk de noord-westelijke site van El Flaco (13e-15e eeuw AD), gelegen op 
een berghelling en de zuid-oostelijke site El Atajadizo (8ste eeuw AD), gelegen aan de kust. 
De methode die is gebruikt om te kijken naar de entheses is die van Mariotti en collega’s 
uit 2007. 
De resultaten van de case study toonden aan dat de populatie in El Atajadizo niet ze veel 
roeide als gedacht, omdat hun spieraanhechting scores voor zowel roeispieren als 
loopspieren gelijk was aan de populatie van El Flaco. Wanneer de mannen en vrouwen 
van beide populaties gecombineerd worden, is te zien dat de vrouwen gelijke 
spieraanhechting scored hebben als mannen. Dit kan suggersteren dat vrouwen 
verantwoordelijk waren voor het zwaardere werk in deze samenlevingen. 
 Voor verder en beter onderzoek in deze populaties, zijn meer scores voor 
spieraanhechtingen voor andere spieren nodig. 
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APPENDIX 
 
A sample of the photos of entheses that have been taken are displayed below. 
 
1: Femur (R-L) of a Male individual from Atajadizo, 36-45 years old. Entheses of the 
Gluteus maximus scored with a 1c on both sides. 
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2: Ulna (R-L), of a male individual from El Atajadizo, 26-35 years old. Entheses of the 
Triceps brachii have been scored 2 for the right side, 1c for the left side. 
 
 
3: Clavicle (L), of a female individual of El Atajadizo, 30+ years old. Enthesis of the 
Pectoralis mayor has been scored with a 1c. 
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4: Humerus (L) of a male individual from El Flaco, 26-35 years old. Enthesis of the 
Brachioradialis (right side) was scored with a 2. 
 
 
5: Humeri (R-L) of the female individual from El Flaco, 35-46 years old. Entheses of the 
Deltoideus were both scored 1c. 
 
 
